Summary. The interaction of components of the seminal plasma with the uterine luminal fluid of pro-oestrous rats was studied in vivo and in vitro. It was observed that 1 to 2 hr after mating with an intact male the uterine contents were transformed into a viscous gel, whose protein matrix was largely derived from the secretion of the coagulating glands. 
INTRODUCTION
The functions attributed to the coagulating gland in rodents are twofold: firstly, to participate in the formation of the 'bouchon vaginal' or cervical plug (Camus & Gley, 1896) , by a complex interaction of an activating enzyme ('vesiculase') found in its secretion with a pro-enzyme and a coagulable protein, both derived from the seminal vesicles (Speyer, 1959; Notides & WilliamsAshman, 1967) ; and secondly, to provide glycolysable substrate, particularly fructose, to the spermatozoa (Mann, 1964) .
At the time of mating, the uterus ofthe rat is distended by a watery fluid. The exact rôle of this fluid in the events leading to impregnation is not clearly understood. It is believed to assist rapid migration of spermatozoa in the female genital tract (Warren, 1938) . This paper reports that, post coitum, the uterine contents form a viscous gel, Carboxymethyl (CM)-cellulose, Na form (Whatman), was prepared by washing and equilibrating according to the method described by Peterson & Sober (1962) . The column (1 30 cm) was packed using low air pressure (2 lbf/in.2 sa 13-8 kN/m2) and equilibrated with 0-1 M-NaCl. The columns were Gelation of uterine contents of rat after coitus 29 eluted with a linear gradient of 0-1 M-NaCl (50 g) to 0-5 m (50 g) at 1 ml/min. Fractions of 2-8 ml were collected. Some of the protein fractions eluted from the CM-cellulose chromatography column were analysed further by cellulose acetate membrane electrophoresis in 0-02 M-sodium phosphate buffer of pH 7-0, using a Beckman Microzone Cell model R 101. The proteins were stained with 0-005% nigrosin in 2% acetic acid (Kohn, 1958) .
Protein estimation
This was carried out according to the method described by Lowry, Rosebrough, Farr & Randall (1951) , using bovine serum albumin as the standard. The coagulating gland gel was first dissolved in 0-2 ml of 1 N-NaOH; the standard protein was similarly treated.
Amino acid analysis
For amino acid analysis, samples were hydrolysed in 6 N-HC1 at 110°C for 22 hr in evacuated sealed tubes and examined in an automatic amino acid analyser (Spackmann, Stein & Moore, 1958) .
Non-glucosamine polysaccharides These were detected by subjecting samples dissolved in 1 ml distilled water to the tryptophane-sulphuric acid reaction according to the method described by Shetlar, Foster & Everett (1948) .
Total C02 was determined in samples of uterine luminal fluid collected under oil from rats on the day of pro-oestrus by the method described by Patchornik & Shalitin (1961) .
RESULTS

Coagulation of uterine contents post coitum
The uteri of twenty-seven female rats were examined at various time intervals after mating with intact males. The luminal contents were found to have acquired a viscous, gel-like consistency in seven out of twelve animals at 1 hr and in thirteen out of fifteen animals 2 to 5 hr after mating. The uterine contents remained watery in females mated with vasectomized males, with males whose coagulating glands had been surgically removed (CGX) or with males in which both coagulating glands and the seminal vesicles had been ablated. Longitudinal sections of the uteri of females mated with intact, vasectomized and CGX males were treated with PAS. The uterine lumen of females mated with intact males was found to be filled with PAS-positive material (PI. 1, Fig. 1 water to the original volume of the uterine fluid sample from which it had been prepared. Coagulating gland fluid (0-1 ml of a solution diluted 1 : 10 with 0-1 M-sodium phosphate buffer of pH 7-3) was mixed with 0-1 ml of the re¬ constituted diffusate or 0-1 ml of retentate derived from 0-1 ml uterine fluid and incubated at 38°C for 30 min; a control tube contained water instead of uterine fluid constituents. It was observed that the diffusate, but not the retentate, brought about the gelation of the coagulating gland fluid.
In a further experiment, 0-1 ml of diluted coagulating gland fluid (1 : 10 in 0·1 M-phosphate buffer, pH 7*3) was mixed with0-l mlofa0T-M solution of the following salts : CaCl2, Na2S04, Na2C03, NaHC03, Na-acetate, FeCl3, KC1, KHCO3, MgCl2. The mixtures were incubated at 38°C for 30 min. Among the compounds tested for the induction of gelation, only Na-and K-bicarbonate induced gelation of the coagulating gland fluid: HC03~a t final concentrations from 5 mM to 50 nu was effective in inducing the gelation.
The total C02 content of the diffusate was 24 µ 1/10 mg dry weight, equivalent to about 26 mM concentration in the uterine fluid as determined by the method of Patchornik & Shalitin (1961) , modified for submicro quantities by Ehrlich-Rogozinsky, Enoch, Avron & Patchornik (1970) . The total C02 concentration in uterine fluid collected on the day of pro-oestrus, determined directly, was 45 mM (mean of two determinations).
In order to determine whether the gelation was a pH effect, or specifically required HC03~, 0T ml of 0-05 M-tris buffer solutions ranging in pH from 7-3 to 9-0, or of 0-025 M-veronal buffers (pH 7-8 to 9-0), or of 0-025 M-borate buffers (pH 7-8 to 9-0) were added to the diluted coagulating gland fluid (0-1 ml) instead of bicarbonate buffer (pH 7 to 8), but none of these buffers brought Covalently bound carbohydrate in the proteinfractions of the coagulating gland secretion. The coagulating gland is one of the main sources of free fructose in the secretion of the accessory glands of the male rat (Mann, 1964) . We wished to examine whether the coagulating gland protein that participates in the gelation process contained any covalently bound sugar. The phenol-sulphuric acid method of Dubois, Gilles, Hamilton, Rebers & Smith (1956) The coagulating glands were also tested for sialic acid content, by the method of Warren (1959) . None was detected in 2-5 µ of the coagulating gland fluid. In a further attempt to clarify the nature of the sugar moiety in the glycoprotein of the coagulating gland fluid, the tryptophane sulphuric acid reaction (Shetlar et al., 1948) Leblond (1950) demonstrated histochemically the presence of PAS-positive material, in high concentration, in the coagulating glands and this material was reduced in amount after gonadectomy (Harkin, 1957) . Both epididymal secretion and spermatozoa are rich in various glycosidases (Conchie & Findlay, 1959) , which might release monosaccharide units from such glycoproteins and thus provide additional glycolysable substrate for the uterine spermatozoa.
In certain rodents (e.g. rat and guinea-pig), a vaginal 'copulation plug' is formed following copulation. This has been attributed to the action of an enzyme termed 'vesiculase', derived from the coagulating glands, which activates a 'procoagulase' in the seminal vesicle secretion, enabling it, in turn, to catalyse the denaturation of a basic protein, coagulinogen, derived from the seminal vesicles (for review, see Mann, 1964 (Hartman & Ball, 1930) . Furthermore, it has been suggested that human cervical mucus may form a structured gel actually conducive to sperm transport (Odeblad, 1968; Schumacher, 1969) . Prolonged preservation of viable spermatozoa in the uterus, and the maintenance of a constant stream of spermatozoa towards the site of fertilization, may be of greater significance than the rapidity of sperm transport, since mating usually precedes ovulation by several hours in the rat. The effects of the consistency of the uterine luminal contents on these para¬ meters are not known. Intrauterine gelation of the ejaculate may also help to prevent escape of spermatozoa through the cervix, but this function would seem to be adequately taken care of by the vaginal plug.
